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(54) PREPARATION OF GRAPHITIZED CARBON BLACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for preparing at a low cost a graphitized carbon black excellent in 
corrosion resistance and suitable as a carrier of a catalyst for a phosphoric acid type fiiel cell capable of exhibiting excellent 
cell characteristics. 

SOLUTION: rtmixfflr^cbntaining carbon black and aigraphitization- promoting substance is subjected to a heat treatment atS? 
£a heating temperature of 2,000-2,500S@with an activating treatment before or after the heat treatment. Desirably the 
graphitization-promoting substance is at least one selected among boron element, boric acid, boron trioxide^bMQnicarbic^ 
boron nitride and borate salts. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] this invention relates to the manufacture method of graphitization carbon 
black that it is suitable as a catalyst support of a phosphoric ac.d fuel cell etc. 

mention of the Prior Artl A phosphoric acid fuel cell is a cell which uses phosphoric-acid solution as an electrolyte, and is 

property which was excellent in corrosion resistance and was moreover excellent be.ng manufactured by the low cost. 

be soived, and according ,o the method of the 

?" ^itc^metod of the graphitization carbon black characterized by heat-treating the mixture conning carbon 
black and the graphitization promotion matter. m( . n ,i on ed term I as which graphitization promotion 

> Manufacture method of above-mentioned term 1 whose heating temperature is 2000-2500 degrees C, or graphitization 

carbon black given in 2. 

2/26/03 5:16 PM 

1of3 



httpiAwww4.ipdLipo.go.jp/cgi-bin/tran_web_cgi_eije 



4 It is the manufacture method of the graphitization carbon black for catalyst supports of the phosphoric acid fuel cell 
characterized by the front stirrup of heat-treatment performing activation processing behind in a method given in either ot the 

^tiSSph5»»ric" 3 acid fuel cells which comes to support platinum to graphitization carbon black obtained by method 
of publication by either of above-mentioned terms 1-4. 

[Embodiments of the Invention] Although the carbon black used as a raw material by this invention method was manufactured 
U what method, in order to make the effect of the graphitization by this invention fully discover the carbon black processed 
at the low temperature before the layer structure progresses is desirable. As such carbon black, oil furnace black, acetylene 
black etc. can be illustrated, for example. 

NO 121 The graphitization promotion matter used by this invention is matter which has the effect which promotes the 
graphitization of carbon black when it mixes with carbon black and heats, and the compound containing each element itself, 
such as B Si aluminum, and Fe, and these elements etc. can be mentioned as an example. The compound which contains 
boron atoms, such as the boron element itself, a boric acid, boron oxide, a boron carbide, boron n.tride, and borates (sodium 
salt, potassium salt, etc.), especially is desirable. 

r00131 the graphitization promotion matter -- a kind - independent - or two or more sorts can be mixed and t can use 
00 4 By this invention method, it is required to heat the mixture containing carbon black and the graphitization promotion 
Latter and to graphitize carbon black. According to such a method, only by heating at low temperature compared wuh , the 
rnventional gfaphitization method, carbon black can be graphitized, it can consider as graphitization carbon black excellent 
in crvstallinitv and graphitization carbon black can be obtained by the low cost. 

*X£ou£ o P f elements, such as the amount of the element which has the effect which promotes the graphitization 
bv wh ch carbon black and a graphitization promotion intermixing-of-material rate are included in the graphitization 
promoSn^aSr to the carbon black 100 weight section, i.e., B, Si, aluminum, Fe, etc., -0:1 , l^eightsection grade ^ 
^desirable -- 1 - 5 weight section grade -then, it is good j . 
r001 6] What is neceslary is just to make preferably about 2000 degrees C or more of heating temperature into about 
2000 2500 degrees C. What is necessary is just to let heating atmosphere be inert atmospheres, such as nitrogen and an argon. 

[0017] Thus, the graphitization carbon black obtained cannot get wet easily to a phosphoric-acid electrolyte, and becomes the 

Sntd^ graphitization carbon black as support for catahysts of a phosphoric acid fuel ceil, 

as for the front stirrup of the above-mentioned graphitization processing, it is desirable behind to perform activation 
processing , By performing activation processing, specific surface area can increase, it can become possible to make carbon 
sunDort distribute a catalyst metal minutely, and cell properties, such as an initial property, can be raised 
oT^Ac ™n processing can be performed according to a well-known method. For example, act.vat.on process.ng can be 
^Zedb7he\Ig at about 800-1000 degrees C as steam activation processing in the mtrogen gas atmosphere conta.nmg 
the saturated steam about 80 degrees C or more. . 
XlSc surface area is large, the graphitization carbon black which performed activation process.ng by the 
E-mLti can support with .high distribution state noble metals, such as a platinum particle which ,s a 

mta Ivst metal and moreover, its corrosion resistance is good. 

0021 f^'ttei^of taking graphitization carbon black supporting noble metals, such as a platinum parfcle there ,s 
Isoec aUv no SiSn and it should just follow a conventional method. What is necessary is for there to be especially no 
Z Sals SI amount of support of platinum, and just to usually consider as 5 - 20 we.ght ^^^^ 
of noble metals, such as platinum, to the carbon black 100 weight section that what .s necessary is just to suppose that ,t is of 

^ll£^^S&c which made catalyst metals, such as platinum, support be , . gas diffusion electrode 
[ S^^TL\ cells by mixing with binder components, such as a po.ytetrafluoroethylene (PTFE), applying on base 
n2a s ? such as a porosity carton sheet, according to a conventional method, and cons.der.ng as a catalyst bed. 
SE] ^pho^phoric acid fuel cell using such an electrode is long lasting, and, moreover, its cell properties, such as an 
initial property, are good. 

[S of the Invention] According to this invention method, graphitization carbon bla ^* Can 
be manufactured by the low cost. For example, by the method of graphitizing at convent.onal about 2800 degrees C it a 
m£SS^b calculated by converting it into about 100kg / batch, when what was the man ufactunng cost of about 
TuSo S ^aphitizes at about 2000 degrees C, it will become the manufacturing cost of about about 1200 yen/kg, 

Z^^^^^s graphitization carbon black, it becomes possible to ^ 
^ as 8 a platinum particle, with a high distribution state, and can cons.der as the graphitization carbon 
black for which it is suitable especially as support for catalysts of a phosphoric acid fuel cell. 

[Exanlple] Hereafter, an example is shown and this invention is explained still in detail. 
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To the example 1 carbon-black (product [ made from VULCAN ], XC-72R) 100 weight section the boron carbide which is 
me^phStion promotion matter was weight-sections! 4 ] (considering as a boron-atom we.ght [ about 3 ]-sect.on >added, 
and it mixed, and heat-treated at 2400 degrees C under Ar atmosphere. 

m027] About the obtained graphitization carbon black, the spacing (d002) was measured us.ng the X-ray w.de angle Dl 
contact sense non-isolated made from Physical science Electrical machinery (RJNT2500). 
f00281 Moreover, the corrosion test of this graphitization carbon black was performed by the following method. 
0029 First, the thin mat-like filtration object was obtained by adding 100 ml of 90-degree C pure ^ * ^"J^ 
carbon black 0.55g, considering as distributed liquid, and filtering, after add.ng and stirring PTFE emulsion 10ml and 10ml of 
denized water to to. After repeating the process pressed in a paper towel on both sides of this times, .t :vm irnri to dry 
at 300 degrees C by 100 degrees C for 15 minutes for 3 minutes, and weighing capacity of the carbon we.ght was earned out 
[0030] Subsequently, furtheT, the graphitization carbon black of the shape of a mat produced at the ^ m f^fj2T 
was put into the beaker into which the phosphoric acid was put, this was made into the working electrode anc 1 the counter 
electrode and the reference pole were incorporated, where open-circuit voltage (OCV) is stabilized at 90 degrees C voltage 
was impressed IV, and the corrosion current was measured for about 1 hour. The opposite numeric value of this corros on 
current was plotted to the logarithm of time, and it extrapolated in 100 minutes. A corrosion rate is expressed as current value 
oer carbon unit weight of 100 minutes of back in IV (muA/mg). A result is shown in the following table 1 
Q^ZZcb^ black was produced like the example 1 to the example 2 carbon-black 100 weight section except having 
used boron oxide as graphitization promotion matter 10 weight sections (considering as a boron atom about 2.9 weight 

[003 1] The measurement result and corrosion test result of a spacing of graphitization carbon black which were obtained are 

'S^S^^L produced like the example 1 to the example 3 carbon-black .00 weight section , except having 
used the boric acid as graphitization promotion matter 20 weight sections (considering as a boron atom about 3.3 weight 

[0032?The measurement result and corrosion test result of a spacing of graphitization carbon black which were obtained are 

produced like the example 1, without using the example of comparison 1 graphitization 

result and corrosion test result of a spacing of graphitization carbon black which were obtained are 

shown in the following table 1. 

Ebte[ ] 1 example 1 Example 2 Example 3 Example 1 of comparison ^g™*^™ Spadng (d °° 2) 
(nm) 0.3413 0.3424 0.3426 0.3453 0.3415 Corrosion rate (muA/mg) 0.84 0.97 0.98 1.87 0.85. 



[Translation done.] 
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